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KtuHtPtfn  mlcroHritmii  of  A’nmino'lliSift'CrlohlioroplPol litlo  «ctd  (plcLoram) 
wort'  AppUeU  to  ooo  prlnotry  )«Af  oi  oacH  I0>d«y*olri  BUok  V«Lantln«  btan 
pl^ot  KrowloM  tn  an  onvtroomootal  ehamb«r  at  23  C  and  30  to  60X  RM.  Tho 
Mourco  ul  tha  harblcldo  wna  than  ramovad  by  aMciainit  all  ttaatad  laavaa  at 
liUtirvala  frtMn  13  mlnotaa  to  48  houra  aftar  traatmant.  Planta  vara  har> 
vaatad  U  daya  aftar  traatmant. 

A  marKlnal  It)  to  13X  Inhibition  of  halKht  oocurrad  In  tho  lS*mlnuta 
Itroup  oi  planta.  Howavor,  tha  30*mlnuta  uptaka  parted  waa  auCftolantly 
louH  anouith  to  cauna  a  atutiatically  alKnlftaant  auppcoaalun  of  halRht. 

'llio  flrat  aplnaatlc  of  facta  uccurrad  within  10  to  12  houra  aftar  traatmant. 
ThU  timu  intarval  wna  aaaantially  tndapandant  of  tha  lonyth  of  tima 
nllowad  for  export  of  tha  hurbteida  from  tha  donor  Uaf  for  all  traatmant 
parloda  u£  2  houra  or  lonMar,  Tlta  aavarity  of  injury  did  not  incraaxa 
with  uptake  parioda  araatar  than  12  houra  whan  evahiatad  by  plant  haight. 
Injury,  na  raflectad  by  a  dacraaaa  tn  ovan-dry  waight,  howavar,  did  incraaaa 
with  each  parted  graatar  than  12  houra.  Thia  aaamingly  anomaloua  affaot  waa 
cAuaad  hy  the  aevara  injury  or  death  of  tha  tanuinal  bud  in  all  of  tha  traat¬ 
mant  groupa  equal  to  or  longer  than  12  houra. 
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ii...  MRM,ufixiar 


Tht  rapidity  with  which  «  harbieid*  it  abiorbad  and  tranalooatad 
within  a  plant  ta  of  conaidarabla  intaraat  alnoa  thia  ia  diractly 
ralatad  to  ita  ultimata  phylotoMioity.  Baoau.a  4*ainino-3,3,6* 
trichloropioolinio  aoid  (picloram)  haa  baooma  important  aa  a  harbieida 
and  littla  ia  known  about  it  in  eompariaon  with  uthar  harbicidaa  auoh 
aa  2,4'diohlorophanoxyaeatiG  aoid  (S,4-D),  it  waa  conaidarad  important 
to  obtain  information  conearning  ita  abaorption  and  tranaloeation. 

Thia  atudy  ta  an  attampt  to  datarmina  how  rapidly  pioloram  ia  abaorbad 
and  mobiliaad  within  tha  baan  plant. 


II.  M1THQD8  AHD  H4TBR1AL8 


Phaaaolua  vulaari,a  L.  var.  Black  Valantina  baana  wara  grown  in 
a  walk-in  growth  ehambar  in  l-quart  pota  of  aoil  undar  tha  following 
anvironmantal  conditional  25+1  C|  5S+5X  RM,  and  1,200+100  ft-c  with 
a  16-hour  day  and  8-hour  night.  TIta  Tight  aourca  waa  a  mixture  of 
fluoraacant  and  Incandaaoant  lampa. 

Whan  tha  planta  wara  10  daya  old  thay  wara  traatad  on  ona  orimary 
laaf  with  18  ug  of  picloram  by  application  of  fiva  lO-ul  dropa  of 
aolution  that  oontalnad  0.2%  Twaan  20.  Hie  aourca  of  tha  harbieida 
waa  ramovad  from  tha  plant  by  axeiaing  tha  traatad  primary  laaf  at 
varioua  intarvala  from  15  minutaa  to  48  houra  after  treatment.  For 
comparative  purpoaaa,  tha  traatad  laavaa  wara  not  axciaad  from  ona 
group  of  planta.  Ona  primary  loaf  waa  alao  axciaad  from  each  control 
plant.  All  planta  wava  harvaatad  14  daya  later. 


m.  RB8ULTS  AND  DISCUSSION 


Vlaual  obaarvationa  of  plant  raaponaaa  14  days  aftar  treatment  and 
laaf  axcialon  indicated  that  an  uptake  period  of  2  to  4  houra  was 
required  for  picloram  to  be  abaorbad  and  translocated  out  of  the  treated 
laaf  auch  that  characterlatit  apinaatic  aymptomi  of  picloram  injury  were 
evident.  However,  inhibition  of  growth  in  height  waa  quite  evident  for 
those  two  treatment  periods  (Fig.  1).  The  4-hour  uptake  period  resulted 
in  an  approximate  50%  Inhibition  of  growth  (Table  1). 


*  Thia  report  should  not  be  used  as  a  literature  citation  in  material  to 
be  publiahed  in  tha  open  literature.  Readers  interested  in  referencing 
the  information  contained  herein  should  contact  the  author  to  ascertain 
when  and  where  it  may  appear  in  citable  form. 
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FIGURE  1.  Inhibition  of  Growth  of  Black  Valantlna 
Baans  14  Dayi  after  18  pig  of  Pleloran  In  0.2X  Twaan  20 
vara  Applied  to  One  Primary  Loaf.  The  treated  loaves 
vara  excised  at  indicated  time  Intervals  following 
treatment:  A,  control;  B,  2>hour  uptake  period;  and 
C,  A'houx  uptake  period. 
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TABLE  1.  EFFECT  OF  LENGTH  OF  UPTAKE  PERIOD  FOR  ABSORPTION  AND  TRANSLOCATION 
OF  PXCLORAM  ON  SUBSEQUENT  GROWTH  OF  BLACK  VALENTINE  BEANS 


Treatment 

Period. 

houra<&' 

Height  1  SE,  cm^^ 

Inhibition  of 
Growth,  % 

Control 

46.9+2.9* 

0 

43.2+5.1*** 

8 

39.6+3.?'* 

16 

l\i 

30.0+5.3® 

36 

2 

27.8+3.4® 

41 

A 

24.6+3.0® 

48 

12 

15.5+2.4^ 

67 

16 

12.6+0.7*' 

73 

24 

13.4+1.1*' 

72 

48 

14.8+1.7*' 

68 

a.  Flva  10-41  drops  of  solution  were  applied  to  one  primary  leaf  that  was 
then  excised  at  the  indicated  time  intervals. 

b.  Values  are  the  average  of  four  replications  followed  by  the  standard 
error  of  the  mean.  Values  followed  by  the  same  superscript  letter 
are  not  significantly  different. 


The  plants  in  the  12-hour  uptake  group  were  of  Interest  because  their 
harvest  weights  (fresh  and  oven-dry)  were  greater  than  those  of  the  controls, 
yet  their  growth  in  height  was  severely  inhibited.  The  explanation  for  this 
seemingly  anomalous  result  was  found  in  the  fact  that  their  terminal  buds 
were  dead  ahd  there  was  an  accompanying  Increase  in  axillary  growth  from 
most  of  the  nodes  (Fig.  2).  This  apparently  resulted  from  loss  of  apical 
dominance  following  death  of  the  terminal  bud.  The  terminal  buds  were 
dead  in  all  plants  exposed  to  plcloram  for  periods  greater  than  12  hours. 
However,  only  the  16-hour  uptake  group  had  axillary  growth.  As  judged  by 
the  foliar  symptoms,  thickened  stems,  and  massive  callus  formations,  the 
amount  of  plcloram  in  the  tissue  of  these  plants  was  so  great  that  the  axillary 
buds  were  inhibited.  These  observations  are  further  evidence  for  the  auxin- 
like  properties  of  plcloram. 


FIGURE  2.  Black  Valentine  Bean  14  Days  after  a  12-Hour 
Uptake  Period  of  18  (ig  of  Picloram  In  0.2%  Tween  20. 
Herbicide  was  applied  to  one  primary  leaf  that  was 
excised  12  hours  later.  Note  proliferation  of  axillary 
growth  and  cessation  of  terminal  growth. 
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The  height  of  the  plants  in  the  15-minute  treatment  was  not  signifi¬ 
cantly  different  from  that  of  the  controls  (Table  1),  but  the  30-mlnute 
treatment  was  significantly  different.  It  is  thus  quite  apparent  that 
picloram  is  very  rapidly  absorbed  and  exported  from  the  treated  leaves 
of  Black  Valentine  bean  plants.  Wlien  the  height  data  are  plotted  against 
time,  it  can  be  seen  that  absorption  and  translocation  is  precisely 
linear  from  15  minutes  to  2  hours  (Fig.  3).  The  inflection  point  in 
the  response  occurred  at  2  hours.  For  uptake  periods  greater  than  2 
hours,  the  rate  of  absorption  and  transport  decreases  with  time. 


FIGURE  3.  Relationship  Between  Increment  of  Time  for 
Absorption  and  Export  of  18  pg  of  Picloram  from  the 
Primary  Leaf  of  a  Bean  Plant  and  Growth  in  Height. 
Treated  leaves  were  excised  at  indicated  time  periods 
on  the  abscissa  and  the  plants  were  harvested  14  days 
after  time  zero. 


ABC  D 

FIGURE  4.  Inhibition  of  Growth  of  Black  Valentine 
Beans  14  Days  after  18  ng  of  Plcloram  in  0.2%  Tween  20 
were  Applied  to  One  Primary  Leaf.  The  treated  leaves 
were  excised  <it  indicated  time  intervals  following 
treatment;  A.  control;  B,  24-hour  uptake  period; 

C,  48-hoiir  uptake  period;  and  D.  treated  leaf  not 
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The  visual  effect  of  the  24-  and  48-hour  uptake  period  may  be  seen 
In  Figure  4.  These  two  treatments  caused  approximately  70%  inhibition 
in  growth  in  height.  The  most  phytotoxic  treatment  in  this  study  was 
the  one  In  which  the  treated  leaves  were  never  excised  (Fig.  4).  The 
only  logical  interpretation  for  thi.s  unexpected  finding  is  that  plcloram 
continues  to  be  absorbed  and  exported  from  the  leaves  of  bean  plants 
after  48  hours  have  elapsed  since  application  of  the  treatment.  It 
should  be  clearly  understood  that  these  studies  do  not  differentiate 
between  the  processes  of  absorption  and  translocation  and  that  they 
must  be  viewed  as  one  process  because  of  the  nature  of  the  methods  used 
to  obtain  these  data. 
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iighteen  microiremi  of  A*emino-3»S|A'‘trtehloropl«olinie  eeid 
(plelorem)  ver  'Applied  to  one  primery  leef  of  eoeh  l0-dey»eld  Bleok 
Velentine  been  t lent  irowing  in  en  environmentel  ehember  et  IS  C  end 
so  to  60X  AH«  The  eouree  of  the  herbloide  wee  then  removed  by  eKoiiini 
ell  treeted  leevee  et  interveli  from  IS  minutei  to  48  houre  efter  treet* 
ment.  Plente  were  herveeted  14  deye  efter  treetment. 

A  meriinel  10  to  ISX  inhibition  of  heitht  ooourred  in  the  IS-minute 
•roup  of  plente.  However •  the  30-minute  upteke  period  wee  euffioiently 
loni  enough  to  oeuee  e  etetietioelly  eignifioent  euppreeeion  of  help*  ' . 
The  firet  epineetio  effeote  ooourred  within  10  to  18  houre  efter  tr 
ment.  Thie  time  intervel  wee  eeeentielly  independent  of  the  length  ut 
time  ellowed  for  export  of  the  herbiolde  from  the  donor  leef  for  ell 
treetment  periode  of  I  houre  or  longer.  The  eeverlty  of  injury  did  not 
inoreeee  with  upteke  periode  greeter  then  12  houre  when  evelueted  by 
plent  height.  Injury*  ee  refleoted  by  e  deoreeee  in  oven-dry  weight* 
however*  did  tnoreeee  with  eeoh  period  greeter  then  12  houre.  Thie 
eeemingly  enomeloue  effeot  wee  oeueed  by  the  eevere  Injury  or  death  of 
the  termlnel  bi<d  in  ell  of  the  treetment  groupe  equal  to  or  longer  than 
12  houre. 
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